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Abstract of JP2002158276 

PROBLEM TO BE SOLVED: To keep enough 
chip space in expanding process after wafer 
dicing in a adhesive sheet having a wafer 
fixing function and a die adhesion function, 
and to realize high antl-reflow-crack for a 
semiconductor device that uses the adhesive 
sheet. SOLUTION: This adhesive sheet is 
provided with a radiation hardening adhesive 
layer 3, which consists of adhesive and 
radiation polymerization oligomer, and an 
adhesive layer for die adhesion 4 on a base 
element 2 in this order. In this adhesive sheet, 
the elastic modulus after radiation hardening of 
the radiation hardening adhesive layer is from 
0.1 to 10 MPa, the coefficient of water 
absorption of the adhesive layer for die 
adhesion is 1.5 volume % or less, and elastic 
modulus at 250 deg.C is 10 MPa or less. 
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T-efey, 2 5 0°Clcfclt-S?itt^A<1 OMP a ja.TT? 
■& w i: ^i^a i: -r -5 X/ Migrans h , 

teJftltlSm^tt:*- 'J =rv-A<. 1 ~ 3 O m<0^^tfc©g 

x/\|ii«fflttgi/-h„ 

3. 0«»%felTT?fe-5B!*ai *fcl*2l=IHf£«)Ox 
k s f /5mmX 5 mm^-y :?J«i±T?fc'Sli*]S 1 ~3 

©t^•r*lA^l=^BK<D■^7x/Mfi«ffltt^l'>- K o 
©•;7x/\te3&ffl*s3t->- ho 

tKi' K36<. ;R-1' K(*:a*1 0%JJlT-C&-SSI«« 1 ~ 5 
roL^•rtL7b^l=tSKCD•;7X/^tegffl*fi3ii/- 

SBStfil 1 ~ 6^DL^■rHA^I=SBK<D•;7X/^te»ffltt3»v 

-h. 

t;¥»«:Sg-efc-3r. IS*«1 ~7<DU^■rtlJ!lM=^B«^ 
[0001] 

[«IB<0S-r-Saa5»If] *»5H(±'t»x/steSffltt^i' 
t7X/\^/J%)tlc«)»i^J6|-r-5XS<!: g- K7U-AI=-Sf 

[0 0 0 2] 

x/M*:^g<ott®T»S!at**v, c:a)';7X/\(*/Mt«>5f-f 
(Dm. i|i9(*';7X/MiiJ«)tt«>>-hlclfiS*4xfctt® 



^T'y:?©#xs*<iiniLib*Lfc«, jfexgro^io^-r > 
^xg(z«3l*ii-5. 

[0 0 0 3] c<7)J:5'ii:*i9<*'!7X/N0^-f -»-ifxS 
An e, t' -y T -y ::^xgl::^i)Xgr'ffll,^ f>*i-i)ttSi>- 

hturii, •s<'-f i/>yxgANe,KJixg*-ei±i*iaei* 
flk=f-<n'}-vy (KIT, ^•v:^tL^5) lOJUTJE^^m 
^ * L Tfc y . f <7 T -y :/B#|c(i^ v 

10 ^^§o 

[0 0 0 4] \£vOr'jzf-^)ixtz'f-vy[t.. 9^if->^ 

^ >^fXg(-j3L\r, X7K:^>>}$3tS'J'JC<t*ro^r-f}g^ffl 

5=--y:^A^t.e§»i7!)<i±isi-ajLf=y, fe-sott^-^:? 

ti^-t -5 J: e (cgg^tr 5 c t M-r? # /j: if i: ^^ 

[O0O5] ::rocfc5'EEF^IM^*<S3l-r<5fc«>l=. Ox 
/\@3£*ifll<t ^f-ftt^ti^i: $-I^B#lc^*3«ix.fc':7X/N 

I3SF2-3 2 1 8 8 3 4 5# 

3-34853 , 
[0 0 061 4#MSP2-32 1 8 1-^^«I=I4. (> 
^) T^7>j;uKxXT^;u^*fi^tt:. x;K=\^i/1^li. 3tS 
^ttffi»^-^b^«!l, !»SttM»ffittx;H4^v^l!g®^bSil 

•So cwSSSIISli, •t»x/\^f-i'i/>>^KIcl±, '17X/N 

is*8gjit-r«i:«{bL, &^ta)m0>^^mMmT^ 

»t*:«^*U-K7U-AI=«ttL. iDj»-r«t, S« 
40 [0 0 0 7] ^^^sp3_3 4853^^«ICl4, SdJBIS 

[0 0 0 8] *fci^Bg3F3-2 6 8 3 4 5-§-affl|C[i. 
50 a^S^lTL^So 
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Coo 0 9] ±la^afilrg3^*i^rL^-s>'t;I/^te«ffl 
[0O10] :$imm^h>\t. C<DJ:-5<C^'I' Ui7 K^^' 

10 

Cool 1 ] WLmmmitm^f^mmt lt y , 

^t^1«l *J»lt*IBSI* IC J; -3 r Jil^t * -artSSSiJ ic = afe5Effl 
Co O 1 2] 

coo 13] X+X/<>T4->^^Xg(±. ^-fv^^^* 

^'7'':/:^*SSI=-#-«xgT?fc«. Jiia<0Ox/\ftS3tffl 

ttSa'ISA<A'»'S:y?il< jS-S (1 0-1 OOMPa) . w 
(Dtztbi^- h-iDWXfm A<fl^t^<i3:it=tb. Bf 30 

^?7':/:?xSlcj3(+4BHI^S©JSHi:'&:y. KiSf^S^ 

fco 

[0 0 14] w*t*-e-t*i,isifjtg**i*cA^ofc 
- > ^sffi?^lclISli^fc•#lt-r•^>fci&l=. * 

*H9U7n— ^^'i— /<— 77X— xy 7P— . (^^fc'r-^ 
-5„ croKI. /^'V-y— i?±tt:/)<2 1 0~260"'C©SS 



lcJ:oT7Klia<bL, (3) COSiaEElCj:oT^<'-<ft 

^ffl^efflcDfflig-V'iiOSAtficy. (4) y:7P— 
3"j<7tl^n^-tio ttihWroiB'J^a— i7^^'^^14A<iai 

wetJic-arfey. ii»y:7P— £7^.;; ^7 

IS^gail2 O 0 O— 1 O 4 O 4 0^(Zfct^T. Ox/Nfl? 

sy-^^s«iS*ro:i?-i' h'^i&mTiztizj^ijwt'jy 

[0 0 15] ±tE©J:5 5fe«e3tEttWlrffi^-C 

tcSttfetror-fcoT. '^7X/\@^«St|i:y^'ggSt| 

t * ii^(c^tefliixfct»x/\te3Sfflffigi/— ^lc^Jt^ 

«s3t»i)ii=)eH-r-5x:^rx/<>7^-f >^xafej:t; 
e ^7 r -y T^xsiz fc It § iSHRgsjS ^ -5 i: 

*y. »«<0««-7-i?:/$l£lf4ct*aMi:LrL> 
Co O 1 6] 

CKe$«*-r-6fc»©^S] ^JBIBlcfiS^-tJX/xte* 
*IS^tt:r'J :Jv-i*^e,;S:•5«^S^«®^bMttSISlJB 

it<o. 1-1 OMPa-c&y, A^•^y-^'g^fflffi^a^JS 
<om®9JScoqft*^At 1 . 5«:a%ljlT-efe y , 2 5 0 
tlcfclt^Wtt^Atl 0MPaeiT-efc«Ci:*«*f5i: 

f -So 

Co o 1 7] *«B8(c«6«Ox/NteSffl*Sg->— ncfc 

L^Ti*, l!lHBtt«^f9«<ba«s«a9Js«^^lcfcL^T, KSctr 

=r^-A^ i - 3 o ju mo^j-sisg^w 

L. *''•^l^-lc^^•ifc*4^-c^5:«::^:At^F*LL^o 

Co O 1 8] 

C«MrogiS6(7)jf$ai] *fiisic'egs't>x/\te^ffltt®«> 

— hCJSlTs ttSv— httN?) 1 li, ■t<OBfSBlA<ia 1 

Hiiwitmi^mmm 3 ^ . ttstma^bsi&itffliB 3 ±izf^ 

fiE$4^fc^f-1'^Sffl^S^fflS4,tA^f,«^iE$+lTL^^o 

Bl 2 IzSi-r J: 5 -r SSfflSS^lH 4 (DiffilcSiJlHItt 

Cool 9] *«W)c^-&*S3t->- hroJKttii. ir-::^ 
tt. ^'<;uttJi<t:&e)H)-5JBtt$-t y 3-5. JMT. 
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[0020] S«2tUT(*. fiS^isifccfetfls^ianc 

^ w-r -5 ^f&mm ^ -f ;u a i: l r s t ^ -5 c 

tA<»*LLN„ C(DJ:5'S:S*t2i: LTI±. ftt^Ml:: 

tf:7^-;uA. T'-i'jfy-?— fccki;x^u> • (pt^i) r 

TJfciJs »*L<li5 0~2 00/ym?ig-pJ6S„ 
13. *«>fl6fflf=Sfcy, (EB) (U 

iclis SS«2l±SBJ-ei5i)j6J>lll±7S:L>A<. UVgglt* 

[0022] Wiist^mimit^mmm 3 (±, a^tj: < t 

li. O. 1 - 1 OMP a-efcy, »*L<(±0. 5-5 
MP 

[O 0 2 3] :*:«|BJ(c«^,':7X/Nte^ffltt§v- Kzfc 
l^rl^, ttltli?£<b^0}ficStfi1£^b£«!i3tffj3lB]Ei<±8B 

St*tT5<t:, ttSt«®<bS!«fiS9l)S3<Dl6S:fa(ig^.y:^ 
<0e':;^»T--/:;^*fTiL-58ffil=tt«*A««ETL. *fc3£ 30 

[0024] c(Dj:d tJ:is^mmm.^tm^&mwm 3 (dkbe 

l±> 3~5 Oi/mSg-efcy, *f*L<li5~ 

3 0^ mgS-Cfc-So *f=liScl*iai®<bStt®j|'IS3*lc 
J3L^T. «tS*i8S^tt:il-U :Jv-(*. L < 1* 1 ~ 3 

O iU L < I* 1 ~ 1 O A/ mOT^i-ifelig^:^ 

»cl^lli!®^bal6galJB3 4'lcls-l=^^tjcLT^-^-^)„ 
»&immt. msttSiWitmifimmma^. eo 40 

Bift-f -sm-T-raojigjiA^, o. 1 ~ 1 o tim-^^^ntu 

^L^3, ^^fk«lSA<3 0/^m$-Sjl4*B*. 4JcSt««Ifc 
fi«r«)tt«ttt. fitlt«a®<blfe<73tf<>^7T':;:/ttt,||S-C* 

«cltJ9?ii<b1±*Sit«B3(±, ^^ffij§3^-efc 
y. titlt«HiI<b^(0?itt^A<±piL, xdpxyO^O 



Ts tt8t^SB|t$fT5<t. S^^l<bUf=fiP»lcteL^TI* 

[00 2 5] CCT?, ?itt^(iIilTro^2fel-J:y3i^3? 
S^bStt^ffJ* 8 O W/cina>SS7KI8«TTI::a^, 1 » 

iBittStfU^jraifr*, ^*i.sntt«i=wyd*3-a-, iss 

(/.Sim. ;S*5miiii:L. ::*i-$tt9ltt/HSl=«Lfc. Sc 
StfSS<b^(DiSi|!4a)i?*SE?itt:^(d:. u:i-> h 'J v^?;^ 

(S!) RDS-ll$«LNr!5»f^l=J:ya(S**if=. 5H 
SSfefrIi, 2 3°C. 5 O Orad/|j>-ejE)i>„ 

[0026] «citigi£ibs«!iS)^jjg 3 ^mm-i^^mn 

t. K.xKtrsr'y y ;uStt«aiJ)!i<»* L < . m^Mici*, 

T<7 y;UKx;;?.Tr;ufc5t>l±^-a)giaH**±f= 

•5. 

[0 0 2 7] (^^) T^? y;uKxxir;Htfi^ 

4f) 7•^^y;^K7^^+;^x;^■T■;^A^p,a#?*i^■6^J?<c< 
i:t.iaja±<o r^/ y;uK7';u+;uxxT;u^ 

x^;ursyx^;K (^^i) 7'-J'y;uK2-t Kp^*> 
x^^u. W^e-;u. X5^u>, ie<bt^-;^A^c,S^?* 

ri?y;u», >4«i7y;u», ■7^^'>KA^&a«*tl« 
[0 0 2 8] z-Oiirtts. (jt^i) r^7y;uKxxT^;u* 

i>3^/-7— tCOlfcl*, Ji«3 5~9 9/1 ~6 0/0 
~5-efcy. #I=»*L<I*7 0~9 5/5~3 0/0 

[0 0 2 9] s^y^-tLT, KS^^LJEcUffitt^ 
>'V-36<6 0fifi%*iBjLr*a^*it4i:, ttStfS^ 
<bS*Slf3liJ® 3 li. ^^ISJg^tJtcy, ttltHSI^b^lz 
fcf+-5?itt¥*<1 OMPa^ffix.rL*LN. jE^J-fex^ 
X/<VKtt. e-y^>T^:^ttA<f#&*i3S:<)S:y, 
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[0 0 3 0] O^) 7^ UJU^xx^;u*S^tt:*fc 
felts. u;uKr;u^;uxx^;u^y V— 

V-) toasjttt. a«99/i-6o/4o-efc 

y. #fC»*L< Ii9 S/B'-S 0/2 o-efeSo ^ 
[003 1] ^/rZtLbOJ^y V— ^#tM^LT!#t>n 

2. 0x1 05-- 10. 0x1 05-efey . »*l 
<fi. 4. 0X105--8. ox ios-efc-So 

[0032] j»sti$a{bM«!i«Mn 3 ^mjat^i&mm 

m^tt^f Uifv-^ urii. 5>^g/)<3ooo-3 0 0 
ooss. if* L< 1*5 0 0 0-1 oooogjs-efc 

y u-h^:^-y=rv-. x7K^i>sttoui$i y u 
-h:ry =rv— fesixiixTK^vr^ y u— h:fy zTv 

[0 0 3 3] ';7u^>r^y u-h^>ihy zfv— fi. tK 
y xxT^;uM*/r (i/K y x— T;uM?£j:^*a)/K y :t—Mt 

y vvT^^—h. 2. 6-hyu^v-fvvT 

h. 1. 3-+vy U>v^ VvT^f-— 1, 4 

-+i/y u>y-rvi>r:fr-h. y:7x~;u>4i>4. 30 

4-v^Vi^r^^-hJ^j:i:^S!£*^Ti#^;K-5*SS^ 

*W'r'5T<7y u-hfcSl^^i>4^^'y u— Kfcctj^ii 
2-t Ka:^i/xT;ixT^y h*/=l*2-fc: Kn:^^ 
i/x^;u;.«^<7y b— h. 2-t KP^v3>'pe;ur^ 
yu— h. 2-t KP^i/::^pfcf;u>5^^ y u— h. ;K 
yx^u>yy zi— ;u7<7y u—h. /Kyx^u^^y 

';7U^>7<7y u-h^7i-y:Jv-(i. K*-M«-fi 
[0034] z<7)cfc^?ic't7U^ vT^y u— h^:ry =f 

■7— i:LT. i^lc5J'^a;{)<3 O O 0-3 O O O O. 
L<r*3 00p— 1 00 0 0. *t»fC»*L<(*4 0 0 
0-8 0 O 0-efcS^i(D;{)<S?*Lt^o 

[0 0 3 5] *«B^icfcftS&lti*Sl^bM*SgiSPJ*a)tt 
ss»]^«cst«a^tt:*-y=rv-<7)iBa'it(±. o 
0 msspfc^^ LxiAmmm^{t^ y ^rv-i* 20-20 
osafip. <^(cfi5o-i B ommm(Dmm<omx*mi^ 



[0036] ttSSJS 3 ^ fltfiE-r Sl&«tSl!i^bM*!iS»J 
\t. ±IB*S«9i<bttStSm^tt5j-y=fv-i:*. BfSfi 

P&CTfi. ttlt8SI<bMtt«?f»lS3ct]|z. Sli&tt^&fi^a^J 

o o — 3 o o OSS. >f*L< 1*1 00—1 50 osa 

y-^^p— ;u:^p/<>hyT^7y u—h. ^h^y^^p 
— h^r^ y u— h. ^v^xyxy 1 — ;u 
Kyr<7yu— 'O^xyxyi — ;uTh^r<7y 
u— h. i?/<>^xgxyi — ;u^y t KP4^e/^>4r 
T<7 yu-h. v^>^xyxy 1 — ;u^^-9-r^yu 
— hfc'Si>(ii. 4-::f^u>^y =3— ;uvr<7y u— 
h. 1. 6-^^■!t>vy^— ;ui^r<7y h. T^yx 
5^u>^y 3— ;uvT^y u— h. maso^i-y :Jxx^ 

^Biji oomaspicMLro-5omaffl5. 4#(c(io- 

3 0SaSPa)«SH<Da-efflLNt)*L'5:ii!:}!i<»*Ll^o 
[00 3 7] *blC±IB<7)telt«g?g<bMttSS»J®3 + 

m^®{b^fa«: t, t;fr3t«sBSta*'»sr < 35:* c ^ 3&<-e 

-r » ^;ux— -x^u. ^>v^-r>x^;ux— 
y-o-<v3^pbf;ux— T-;u. ^>y;ui^r7x— ;nf;u 

yex^v:/5^p^hy;u. v^>v;u. vr-tr5^;u. 

gg$&»i(i. ff&mm 1 0 omaguic^* l-co. 1 - 1 om 
asp. 4*ic(io. 5-5Maspa)i6Eia)a-efflt^t>*i-5 

[ o o 3 8 ] ^tzi^w\zit cx\t. iikmmwitm*&mm 

-5{b^«!l^tt«»II83fc^*iJ:«Ci:lcJ:or. 
lt*ttfr;b>§7!)>X)<S«|::J;yE*»lc*tje^-r*^LN'5jaS 
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[0 0 3 9] i&^mmmi:::^^jm^i-^it^mt. »st 

a)ta)3{^<»*L<ffll^^4^«o m<tMfcli3- [N- 
{p - h-'jjvT^y) ] -v-T-Uy 3 
- [N- (p-hu;u) -N-y^iUTsy] -7-t 
n'jy a- [n- (p~Kg;u) -n-x lo 

^;U/W:l-U*y h^<7 h>. 4. 4' , 4"-h'jXv 
hU:7x— ^uy^ry— 4, 4' . 4" 

[0040] C*iG,P-f 3a«*tlb:t^=:^f*L<ffll^^> 
[004 1] C0J;53tc]S5(StlSMItlCc*:-Qrgfe*r^^k 

^-d:r^lJ:t^o :i(Dit^mt. ^f^mmm^izo. 01- 

^H-5^<t4^^C<b/)<fcy. -:triS<b^!!^;b<o. 01MS 

[0 0 4 2] ±8a(DtfeSt}g®^bM3te»»JS3c»3fC 
3 (7)m^®^b^<7)X4rX/<> K3{)<* t> IZ^^ICJ^r 

x:^;;^/<>^<>^B»Ji: Lri±. :^(*Mfc(ij;iTa) 
<^:3^^:^b•&«5)!><fflL^P,*L^o 40 

[0 0 4 3] (a) ismimm^f:iitz,i\.^0mmi«i 
2~x5^ju^::\^v-r;uK. Tf-u-OK. yy-yu 

xx^;uSo ±^<om(o^m^fzt?L{tL I . Mg. c 

a. Sr. Ba. Cd. Zn. Pb. Sn. K. Naffi 

[0044] (b) S i fc^^l^lii/P+■y■>«it^Wt- 
«^b^1ao 50 



(c) z?^:/m^^t:it^^o 

(d) XTK+Mb^l^o 
x;K4ri/X-x7'U>»/5^;i/. X7K^£/Xi^r U vK:/ 

XTK^v^bTV-j&BiKK^^f^;!-. XTK^MbT^ 
h^fc KP:^P^ U~h. ex^xy-;UAvyj vv 
;ux-i^;u, X7K:*^i/fb3f^vx>o 
[0 0 4 5] (e) ;Kb*«l*fcf±C*Lt><Z)BS 

</u-b»j>. i;^'j-b'j>. v;ueh-;u. 

^v'j I — ^>^xgx'j h-;u. i^'O^x 
uxui — ju. hyy^p— ;u::>'p/<>. 7Ktjx5^u> 

±s^^b^4a(D$sm^/i:r^$«Efl%«l^^^«s@fto 

[0 0 4 6] (f) e-i^^hit^m^t:i\t:i*lh,(Om 
-OV^-fiUT-b h>. S 'J 37;U^PT-lr5^;i.T-tr h 

X7"7P-r;u^>v^^;u>^>. v^>v?;uy^ 
>o JilE^b^ifeO^Sefto 
[0047] (g) 7|xx:7r-< hSi 
hU:7x::^;U7txx:7-r v:7x-;uffi/txx:7-r K 

[O O 4 8] 

[<bi] 

OR 

P-OR 
\ 

OR 

(S*. RliCnH2n+1 XSbi>o ) 
[O O 4 9] 

[<b2] 

(a*. R(*CnH2n+1 "efc^o ) 

[0 0 5 0] x^;^/<>-x-f xfSJfi. ttS»lB3*fc 
O'-l 0Sfl:%. 4$lcf±0'-5fia:%a)BSH(D»-efflt^ 

[ o o 5 1 ] * t, lc±iaa)«clt®®^bMttS»JH 3 « 

>^=^iy^—y:KXmm. xXK-3^^>v't;AK^b 
3cti(co-5 oSM%. i^fcfio-a ofiasp<7)KH(0 

ar* ffi L ^ ^ ^ Z <h ;6<5T * L L 
[0 0 5 2] *yz±IH<D*SgSll*(C. -<VvT:^-h^ 
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- K'J U>v-< VvT^-— h. 2. 6-hUU>v-fV 
i^T^r-— h. 1. 3-^v';u>v>r Vv7:^^-h. 

-4, 4' Vi/T*'— e>3?xi2;U^^r>- 

2. 4' ~v>rVvT^-— h. 3->T;Uv:7xn;up< 

pt^>~2. 4' -i^-f Vi/T^r-— Uv>-<Vv^7' 

[0 0 5 3] ^^lc*^^-e(±. ^*t*lc5iaA<^iJc^ 
+LTt^rt,J:L^o ::<;)?5*af±. tftSlb^O. 5-- ICQ// 

-1 O. jEf*L<f*7-i or-fc^o ^'J 

;^ 7f^':7-< hr^>^A. K^bTh't?^. ^^k^PA 
(III). Mit-iz^JOJ^. ^^'^'^>\^yiO^-tj:^i)<m 

ic. i|t^c^^*L<fflu^t>*L^o 

[0 0 5 4] Jiiaa)J:5ti:«S*a*S«*fC'&*i±^c:<b 

y. B-^^y$ffl*(cBi^*-r^c:^;b<r-*^„ 

[0 0 5 5] *9£iBlc<g«Ox/\te«ffl«6S->~Hi. 

±15CDS*t2. ttStjg?iI{t:^feg»JJl3fc-J;t/^-fSl^ 

fflSSS^]IS47!)^t,;:P^o SSi?]J§4^«ia^^^^gg 
ffiftgi*l<t LT(i^(7) (1) (2) (DiKstt^^fc 

L. »*L<l*3Ra) (3) (6) tDl^ltt* 1 OISl±JV. 

tz-rmmmf&tmi^^H^o (d 25o°cicfc(t^?itt 

^;5<10MPamT (2) qR*^/)<1. 0vol%JaT (3) S# 
S^iJ'A^a. 0wt%KlT (4) «&SlK^^;b<1.5vol%JUT 40 

(5) ¥»t*:^T*3?:}ta5*ticgSLfc^K-e^^fS^ 
mtiznit-t^Tt^-c }^(otmmti<wwj.T (6) y-rs 

fc^Pg-Ca)e— ;U3iS*<0. 5 k g f /5 x Smmf^-^ 

[0 0 5 6] 250**Clrfclt«»ft^/iM0MPaJSJlT(D4r^g 

3&:e-;u3ig (fi!lx.li. -J^'^Tf^V K^it : SS150-250 
"C. ^rao. 1«?1U± 2 8?*3!. JEAO. 1-4gf/mm2a)^«^ 50 



^ ^ ^ ^ :^*g(z}qi$!]-r ^ c <!: ;5<r* ^ ^ o 

[0 0 5 7] *^B^TMi. 5f-fffiSfflS«»JSli±IS 

(1) fecfctf (2) izimyix. (3) - (6) (Dtett- 

i::6<»*LL^!Kgtt • i^tti: LXit. m?L\t 
(A) «fpqa/^^3&<l. Ovol%JaTj6^o»??}f i§^7!)<3. Ow 
t^\ikT0^^mmmmmmm. CB) IS?pqR;¥^;5j<1.0 
vo I %mT7!)^•^i^i^ft:m^ ^3t}#a5«|c}$^ L f::^Br* 

CD ^—ji.^s.m. 5kgf/5 X srnra^^ y\>x±(D^^^mm 
mmmms (o sisff^«';b<3.owt%jaT. ;b^o. * 

5kgf /5 X 5mra5^ JiO) S^ffiSSS^JM. ( D ) 
ta«liIft^**^l-Ovol%jaT. aS»965i^;i»<3. 0wt%J5lT 

S)b<0. 5kgf/5x 5nini^'> 3>'ia±a)^^}$SffilSS«ISr* 

[0 0 5 8] i^mMx\t. ^^^^mm^mmm<o±^ 

(3) - (6) a)!feitt-itftt(ifl6fflgWfci;S:i:. 

^$-3£}ta5*tlcS^ LfrS|g7?¥»{*^^(;)::^^ 
l^^di * l^ <^ 5 :7 -< ;u Att^r-f gg^SSlPJIS <t L 

[0 0 5 9] y>rm^ffiS^s»jB4^«jiE-r^^fii*ijs 
x^u>. r^y^uSxxT-vu^tfi^ft:. tKutsk. 

^»W<ffiL^^^^-So */i:c*iP>a>2am±<3[)/'B^^-e& 

[0 0 6 0] :^%mzt5\-f^9^i&mm^mmo>^m,^ 

rtt. 1.2- (xTu» ex (hu^UT— h«i* 
m s 1.3- (huy-^uv) ex (huyy^^— K» 
tKI^) . 1.4- (^h^>5^u» ex (hu^ui^— 

. 1,5- ex (hU-?tU 

7^-h*7K«i) . 1,6- cs+i^-y^^uv) ex (hy 
p«y^-h^7KJfei) . 1.7- ex 

( hy> y^-K*7K1^) . 1.8- 

ex ( hy> y^^— h*7K«3) . 1.9- 
» ex (hyy yi^-h^7Kl^) . 1,10- 
u» ex ( hy ^ y^^-h^TKi^) . 1.12- 
-?«^u» ex (hy^ y-x— h«i:*l«g) . 1.I6- 
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18- ex (hU^'Ji^— h^* 

m) epyU^^hK-^TKia. 3.3' .4,4' -zyyji 

-;uxh^*;U7!^>K-«*!Ki. 2,2' .3,3' -i;:7x 
-Ji^'r y'3t))i^7f.iyM-myK^. 2. 2- ex (3,4-v:b 
;i.7K:^v3?xzi;U) 3^P/<>-^7K4^. 2, 2- ex (2.3 

=•){.) :fn/it^-m^m. u-e 
X (2,3-v:^;U/1-:^v37x-;u) x^>-^*%i. i.i 
-ex (3.4-v^;u;K:^v37xii;u) x^i^-^itK 

ex (2.3-y*;U7K*v;7x^;U) y^i>-«l7K 10 
ifel. ex (3,4-v:^;U7t^:^v:7xn;u) > ^ > "^tK 
1^. ex (3.4-v:^jU7t?^v:7x- ju) x;u7!^>-^ 
3.4.9. lO-'^U U>^h^:^;U7n>K-^7k1^. 
ex (3,4-i?^;U7f?^i/:7x~;U) X— 7"jU-*7K 

^VHf>-1,2, 3.4-^ h^^;U7K>KllM7K1«D. 

3.4.3' .4' -'<>v/:7xy >^ h^:b;u7K>K:::^7K 
td.r .3-K>i/:7xy>7^h^*;u;P>K-M 
tK?^. 2.3.3' .4' -^>y:7xy >x h^:;b;U7P>K 
-«7Kia. 1.2.5.6-:^:7^U>T•K^*;^7f^>K-^ 
7K«3. 2.3.6.7— t"::?^L/V7^K5:fe;U7P>K::i«l7K 20 
1^. 1,2,4.5-:h:7^u>^h^*;U7K>K-^7K1^. 
1.4.5,8--:f-^^ UV-T- h^*;U7K>^-^7K!|«?). 2.6- 
i/^ppf U'>-1.4. 5.8-i^ h^*;U7tt>^-^ 
7K«5. 2.7-i?^7PP:f-:74J U>-1.4,5.8-7^ h^*;u 
^>Sn^7Kifel. 2.3,6.7-7^K^^7P^:^:7^U>- 
1.4,5.8-i^ h^*;i/7f?>®-»7K4fti. :7x:^>xu> 
-1, 8. 9. 10-T^ H^*;u7R>K-«*!ft. e^i;>-2. 

3,5.6-T" h^:^;U7f?>Kz:^7kJfe. f-;i-:7x>-2. 3. 
4.5~T'h^:^;U7tt>K-^7Kia. 2.3.3' .4' -e:7x 
x;ux h^^;U7Pvffir:*|*ia. 3,4.3' .4' -e 3^ x 30 
x;U7^ h^:^;i.7K>K-»7K1^. 2.3.2' .3' -e:7x 
-;u^ h^:ti;u^>^-^7Kia. ex (3. 4-i;±»;U7p 
+v:7xii;u) e;>^;uv^>-«i7K!|*. ex (3.4- 

^J^JUT^^zy-PiLZLM >5=^;u:7x-;Ui/^>-«l7K 
ex (3,4-v*;U7p:^v'37xzi;u) e;:7x-;uv 
^>:i«*«3. 1,4- ex (3.4-v^;U7K^v:7x::i;U 

5;y5^;i/i/U;u) ^>-if>-«i7k«3. 1.3- ex (3.4- 

z>tiJ\.7f.:itiyyT.=-M -1, 1,3.3-^ h^y^;Uvv 
>7p/s^-9->x«^7K!|&. p-:7xxu>ex (hU>U 
T— h«l*«5) . x^u>i^h^*;U7K>K-*7Ktei. 40 
1.2.3.4-3^^ >^h^:^;u;K>K-^7K!f*l. t^:^ t K 
P-^3?^ U>-1, 4, 5. 8-tP h ^^;U7K>Kn^7K!fel. 
4.8-v>5^;i.-1.2.3.5.6.7-^^i^t KP-:^:^^ U> 
-1,2,5.6-7^ h^*;U7R>K-«l7K«!l. i/<7P'<>^ 
>~1.2.3,4-irh^:fD;u;K>Ki:^7K1^. ep»;v> 
-2. 3. 4. 5-^ h ^^;U7P>K~^7K«g. 1. 2. 3, 4- 

p:?^'>-Th^;^;u;p>K-*7k«3. ex (x^v-e 
v^p C2.2. n ^3^^>-2.3-v:^;U7tt>K-^* 
1^) x;U/-tN>. ev^P- (2.2,2) -;^<7h-7-x 
>-2.3.5.6-T=-h^*;U7K>^-^;^C!ta> 2. 2- ex 50 



, (3.4-.v:^;i.7K4^v:7x-;u) ^^^-thz^^ui^p^^P/^ 
>-^;4cia. 2.2-ex [4- (3.4-v:ta;ixn^^i/3?x 
x;i/) :7xx;u] /N^-9-:7;u^p:^p/^>-S^;Kia. 4, 
4' -ex (3.4-i;:fa;U7t?4^->^xy:^S/) 5;37xx;u 
x;u:7-< K-^tKI^. 1.4-ex (2-tKP+v>Nrt 
't>-:7;i/:^-p-< V3^pe;u) K>-tf>ex (h'J>'J*:;h 
MMiKm o 1.3-ex (2-t KP^i^^+i^-:7;u:i- 
p^v:^peju) ^>-tz>ex ( hu> »; kis^* 
ia) . 5- (2.5-i;;i-^v7"h^t KP:7g;ix) -3 
3 -'>^ p/^^-fe v-1. 2-i;*;U7p>K:^ 
^tKI^. K^t Kp:7^>-2, 3.4,5-^ h^^;i.7p 

C006I] K«Jg<0lS#4i: LTSl^t,^^ 

x^u>vr5>. p-:7x — u>vr 3.3' - 

vTSy i>:7x-;i.x— 3.4' -zyT^^zy^ni 
-;ux— i^;u. 4. 4' - vT S y v:7 x^;i.x— ^;u. 
3,3' -vTSy v:7xx;u>^>, 3.4' -i^TSyv 

:7x^;u>«^>. 4,4' -i;r5>'i^:7xxjb^^>, 

ex (4-Tsy-3.5-v^5^;u:7x— ;u) 

ex (A-Tsy-s.s-v-r v3^pe;u:7x^;u) > 

3,3' -i/^ay v37x~;uv37;u;rpy 
3,4' -^J7Zyi>yji-J\^z>y)[^^Oj^^>. 4.4' - 
vT^y v:7x^;uv:7;u:i-py ^i>. 3.3' -Vr^ 

-/i?3?x^^UXJU7|%>. 3.4' -vr v:7xx;ux 

;u7i^v. 4.4' -i;r sy i?:7x-;ux;u7t^v. 3.3' - 
vTsy v:7xx;ux;u:7-< h\ 3.4' -s^Tsyv^ 
xxjux;u:7-f K\ 4.4' -vT'sy v:7x^;ux;u:7 

-f h\ 3,3' -i?T5y y:7xx;u^ 3.4' 

Sy v:7xzi;u>^ h>. 4.4' -vTSy v:7xi:i;u>tr 

>>. 2.2-ex o-Tsy 37xx;u) :/p/0, 2, 
2' - (3.4' -vrsy v:7xx;u) :^a/<>. 2.2- 
ex (4-r5y^xx;u) :^p/^>. 2.2-ex (3 
-T5y3?x~;u) ^^+h:7;u7j-p:^p/<>. 2,2- 
(3.4' -v75y v:7xx;u) ^^it^;u:*-p :;^p/^ 

2.2-ex (A-TSy :7xx;u) ^^■9-:7;u;l-p 

:;^p/^>. 1,3-ex o-Tsy :7xy +v) ^>-fef 
1.4-ex (3-7sy :7xy^v) ^>-tf>. 1.4 
-ex (A-Tsy :?xy+-» ^o-if^. 3.3' - 
(i.4-37xxu>ex (1 -y^;i/X5^gT» ) e 
xTxij>, 3,4' - (i,4-:7xxu:xex (1 -y^ 

;UX5^|J7^» ) eX7::^U>. 4,4' - (1.4-:7x- 

u>ex (1 -y^;ux5^ijT» ) ex7xij>, 2. 
2-ex (4- (s-T^y :7xy:^v) y^L-ji.) zf 
p/^>. 2.2-ex (4- (4-7'5y :7xy4^-» y 
xx;u) ;?p/0. 2,2-ex (4-3-T5y:7xy 
3?x-;u) ^:^-9-^;u^p:^p/<>. 2.2-ex 
(4- (4-r sy :7xy :7x-;u) 
Tt^zfn/^^, ex (4- (3-T5y :7xy ^i/) y 
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v) :7x-;u) ;^;u:7-f h\ ex (4- (3-t5-/:7 
xy^^^i/) :7x— x;u7h>. ex (4- (4~r5 

-^^^ i.2-vTsyx^>. i. 
[0 0 6 2] T^h^^yuTfOffi-^^Jfe^ti^rsv*^ 

mmmtG:M) . SJC?Sg80°CJaT. »*L<fiO'-50 

[0 0 6 3] TKU-rS K(*. ±IBJSI£!|«S (tKUTS k 
0"C'-250°C-C*»jaiSt-^*,*-^<k!^M:^^*ffiLNTfT^cj: 

a««<t:Lr. 7Ku>rsK<Dfl6. -yui^y^ux— 7^;u 
[0 0 6 4] **Ma)*»tt:»^l<Da^itl::fcl^Tl*. y 

-f'Tt^VK (Sir) O^m*. xgS100-'350°C. B#m 1 
-'20&\ lE:fclO. l-30gf/nim2;b<»* L < . SSI 50-250 
**C. ^rao.1»J2lJi2»*2i. lE:ft0.1-4gf/mni23!)<J:y 
iff^L<. ;:gS150-250°C. B#rao. 1»^±1. 5«?iaiT. 
1E*0. 3-2gf/mm2;{)<S^$?* Ll^o 

[0 0 6 5] ^^^mmmmmmArCDmi^it. mmts 

-1 OOAimSffiT?&y. »*L<I*1 O-eO^/mS 
S-efc^o ^^ffigfflg^aiJB4(C(i. ^Stt 

a>##*gfi<ji:Lr. ffi. fll. -*><r;u. t;usii 
n^^SntLX. ffl. IH. -*v>r;u. TJUS-r!; 

ISattv'J:^. }§i8tvg*. J*tfcvU:^. ^J\^<P. 0\y 



. ooSSSPfc^tur. 1 o-4 0 0Sfi«PSS<OSl^-c 
[0 0 6 6] Ja±. ifta^LfcJ:5JS:«JSa)0x/\Ifi§ffi 

10 Tvy^^mLX^K.^J:5lzii^„ 

[0 0 6 7] *^B^(rO^^'t7X/\te^ffitt^v-hlC 

[0 0 6 8] mT*«fflic«-&*6Sv-ha)ttffl*afeic 

^i©ffim^S»JB 4 <7)±®|zi$r-< v>^j!iDX-r^##t^«: 
^X/NASteS-rSo C(DteS^*Jgr*'>X/NAlZ|il4<7) 
J:3l3^^i/>>f. Ifc.^. K:flta)KxS/i<AP7Lt>*L^„ 
^^S^ffiS^SiJll4lz^yiti3ltt:r-,x/\fitt 

a)Wf:i#»<*':7x/\A<Jtt^-r«c:^l±«:L>o c:<D^jiSlc 
fcit ^teltjg^l^blitt^SiJJg 3 <b ^-f S^fflS^MB 4 
t<omm:hit. 1 -1 OOOg/25mm§gTrfcy. 
30 L < (* 1 - 5 O O g/25mmSgl?fc-i)o ffe*. ^-TS^ 
ffilt»»j4ti|i»t*:';7X/\<l:(Dg«*(*. 5 0-2 0 0 
O g/25mmSg-Cfcy. iif * L < li 1 0 0-1 OOOg 
/25nim^S-efc'5)a)-e. 4^»(*Ox/\^r:7X/\teSffitt 

^tt:r:7X/\;!)<^^-r^ Z t [tf^l^, 
[0 0 6 9] ^[C. lasic^f Sg^fg (UV) 

fc^t^^*S^« (EB) «C^a)tt«|SB*tt»v-M 
(Dttl^lS?l<bMtt^a^JB3(cra|tu. ttltlSSKkMtt^ 
9JB 3 tffc-g-^ti^jSStlSM^tt:*- U =rv-^a^?l^k 
40 -ti- Lto^o ttlt«gffB|tg(i^ 2 0-50 OmW/cni2 

-efcy. ^st^Peiiio. 1-1 5 o^ss-efc-So 
^ t(n^m:t2\t. i--5oog/25rangs-efcy. 

»* L < (i 1 - 1 O O g/25nimgfi-Cfc«o ife^. 
S^ffl}$*a«j4<t. 4^®tt:'5'X/N*/cf*^^tt:'!7X/\;!)< 
y-f v>^*ixfc*^tt:^'>:>'AK A2. A3. A4 (Hi 
6#ra) i:{7)gS:fe(i. 5 0-4 O O O g/25mmgfi-e 
fcy. »*L<(i100-3000g /25mmfiSr*fc 
:ic7)|g^. «CltjS^IitMtt^S»JB3,»:^-rKgffiS 
50 ^&JB4i:(Z)fB^(7)ttS:tili. "f^vy^^vOr vzfx% 
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to 0 7 0] ttSi/-n-^<ottstiaRaiti±. m^zo 

[007 1] X::tX/<>-X-r >^XgCD^. 7 IZ^t* 10 

T*>3^'^-<^*SH*^':/3fAK A2. A3. a4^^^± 
(f. C(755^*>:/AK A2. A3. AA^fzt 7L\t^^\zi I, 

h7fccfcy e':/^77'>:^-r^o ^^^vr^Ai^t^r-fgg 
fcto. ^^-yz^AKoe^v^r^y^f^frd^. ^-(S^mm 

li. ji^l O 0-3 O O^C. iff*L< (*1 5 0 — 250 
"Cgg-C&y. ilOS^Bffe^li. O. S'-l 2 0^^1. il?^ 

L<iii'-3 05^'FBlss-efe^o *nssi(Zcfcy4^^}g^^ 

t007 2] C(DJ:-3lCLT*»tt:^*>:/Al. A2. A 
3. A4a)e*:;^7r'y:>'*ff7S:3^. ^i^ts^vymmi^< 

[o o 7 3] 0 1 0fzii±iHa)ttS*»S8S*:»j*a)iEj^«!l 

J: 3 fc^^ <b gg^-fSm^kT? # -5 <»: 1^1 T 
[0074] 40 

mmmi uit. *^B^^iijfi«fncj:yittM-rs}Ci<. * 

H > t ^jgjaE* L Jra«6-r 4 c: it ir J: y S -B-r 
7Ky-r 5 KA : 1,2- ex (hyyuT^- 



7Ky-< ^ KB : 1.2- (x5^u» ex ( hy ;^ y ^— 

TKy^ s Kc : 1.2- (x5^u» ex ( hy > yT— 
k^tK^Ki) *tex (4-7 5y-3.5-v-r V3^pe;u 

^y-<5KDfi. 1.2- (x5^u» ex (h-y^y^^ 
— k^tKI^) ib2,2-ex [4- (4-7sy:7xy4^ 

7Ky-r £ KE : 1.2- (x^u» ex (Ky-?«yi^— 
h*7K!B3) fccfci/i.io- (t^^;<^u» ex (hy^ 
y-x-h^TKISa) a)^^;u}i^ifei<t2.2-ex [4- 

^y-fs KF : 1.10- (-x^^^^uv) ex (hy>y 
^-\-m^W ^2.2-ex [4- (4-75y:7xy 
3?x-;u] ::^p/'?>lt;&^^>$^«Lfco 

[0 0 7 5] mmm^) 

y^u^^s^i* zf^jur^ y h : 2-1= kp+v 

X5^;upe^:^/7i;u-h : p« ^ y ^^UT 5 

yxx^;U=8 5 : 1 O : 5) 1 OOMMfflJ^b:. 

J?l7 0 0 0<D':7U4r>T^y U— h^:4-y=fV— 1 1 O 

uy?8E^bB8J&»J ('<>v/:7xy 4Maffl$S 

[0 0 7 6] rtt^a?Ji>— hC0f^$JjI?*8 0//m<7)X^ 

u> ■ >^^y;uK^M^i*:7^;uA±[r. Jiiec7)ttit 
JS^KbMttSffJ^Ji:* 1 Ojt/mi:3^c^^^(c^fl?Lr«6 

i^x. rtfje5¥ttmj ^PMLfco i-^K^o 
[0077] r':7x/\a6^fflttsv-ha>ftaj f^KL 

tz^^&mmmmm (7Ky-<5 KSfsi^^-xct-r^^? 

[0 0 7 8] siasffli 1 f::fci^T. r^y;u 

^ttgffJ^ Lr . y^j\.T<7 y u- h • y ji^m^m 
(:^f^;uT^ y u- h : y;uK (^;n±:) =9 

0:10) »T-a*?J2000<Z>':7U5f>T^7y 

y =rT-^^LNt=iai1^(i. Sl!6«i|l i:|5l»<D 

[00 7 9] 

[£1] 
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(MPa) 


|5> f!k tt tl 














I. 8 


2-^8 


1 00 


4 0 0 




1 00 




2 3 0 


U-l j L 0 00 


t 5 0 




0 



[0 0 8 0] Jfefc. SKOSIffifflll j3J:t/ifcKS«1lC*J 10 

?S<bSa)iaJ|4©t?K3¥tt^lt. h'J->^7X (Si) 

RDS-ll^ffll^r!5»fal=J:yl!3£$^^fc, 20 
It. 2 3°C, 5 0 Orad/^T?&«. 

(Dtt««IB*8 0W/oni©»EE*fflCTTI=«#. 1 fJ^W 
ttStm^fSSju^ S^b^ottJSSlB^cS^ 6 o of§<DM 
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